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Objective: To investigate the indication, perioperative
announcements, selection of prosthesis and clinical results
of shoulder hemiarthroplasty for the treatment of complex
proximal humeral fractures.
Methods: A total of 55 patients who suffered from com-
plex proximal humeral fractures were treated by shoulder
hemiarthroplasty. The mean age was 55.6 years and mean
follow-up period was 25.1 months. The scoring system modi-
fication for hemiarthroplasty (SSMH) had been adopted for
evaluation at the latest follow-up.
Results: The pain was obviously relieved in all patients.
Fifty patients were painless and 5 patients had slight pain.
The mean range of motion was 100º (90º-110º) in abduction,
95º(80º-100º) inforwardflexion, 35º(30º-40º)inexternalrotation
and internal rotation was confined at L2 level (L1-/). Themean
SSMH score was 27.9 (24-29). Fifty patients (90.1%) were
satisfied with the clinical outcome.
Conclusions: Shoulder hemiarthroplasty is an effective
method to treat complex proximal humeral fractures. The
proper selection of patients and prosthesis, good operation
skill and enough functional exercise are the key points of
successful treatment.
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The management of complex proximal humeralfractures is a challenge for clinical physicians,especially the cases of severe dislocation and
head-splitting fractures. The patients who received con-
servative treatment cannot take motion exercises ini-
tially and usually suffer from some complications, such
as nonunion and malunion. In literature, the research-
ers have indicated that surgical treatment has advan-
tages in pain relief and range of motion over conserva-
tive treatment. Some surgeons prefer open reduction
and internal fixation for complex proximal humeral
fractures, while others think that the surgery can in-
crease the rate of complications as compared with
shoulder arthroplasty and it is not beneficial for main-
taining the vascularity of the humeral head, even lead-
ing to ischemic necrosis.
From October 2003 to October 2007, 55 patients
with complex proximal humeral fractures were treated
by shoulder hemiarthroplasty in our hospital. The re-
sults were satisfactory.
METHODS
General data
In this study, we reviewed 55 patients (41 males and
14 females), who underwent shoulder hemiarthroplasty
for proximal humeral fractures. Their mean age was 55.
6 years (ranging from 35-72 years). The mean follow-up
period was 25.1 months. The fractures were classified
according to Neer’s Classification. There were 46 pa-
tients with 3-part fracture and 9 with 4-part fracture.
The time from the initial injury to operation was within 2
weeks in all cases. Clinical assessment was based on
scoring system cases modification for hemiarthroplasty
(SSMH) system.
Surgical technique
Under general anesthesia, patientswere in the modi-
fied beachchair position and lateralized on the table
with a padded foam arm board to secure the head. A
folded towel was used to support the ipsilateral scapula.
Make a skin incision from theAC joint, directed over
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the coracoid and ending over the deltoid insertion on
thehumerus. Develop the deltopectoral interval by sepa-
rating the deltoid and pectoral muscles, and partly cut
off the deltoid or pecroral muscles if necessary, spar-
ing the cephalic vein carefully. Expose the fractures
and place the arm into further external rotation and
extension. Excise the fractured humeral head using a
broad osteotome and avoid damaging the rotator cuff at
the humeral anatomic neck.
Then take out small bone blocks and clear mem-
brana synovialis thoroughly. Perform final trimming of
the proximal humerus with a rongeur. Choose an ap-
propriate humeral stem based on the anatomical struc-
ture of individuals and ream the medullary canal with
suitable reamers until resistance from cortical bone was
encountered. Cleanse the medullary canal, put the pro-
thesis in the canal carefully and fix it with cement. In
the procedure, it is important to recover the length of
humerus and keep the retroversion at 30°. Next, re-
duce the shoulder and thoroughly cleanse the articular
cavity, then suture the subscapularis back to the hu-
merus through the drilled holes at the osteotomy site.
Finally, put into a drain and close the subcutaneous
tissues and skin as routine.
Postoperative management
At postoperative 6 weeks, a sling was used for
fixation. Do the drainage 48 hours after the operation.
The patient began physical exercises of shoulder. On
the 3rd day postoperatively, passive and active assisted
external rotation and forward flexion exercises were
initiated. Meanwhile, the patient did active exercises of
elbow and wrist joint. The amount of exercises was
gradually increased a week after operation, especially
theforwardflexion, internal rotationandexternal rotation,
3-4 times per day, 10-15 minutes each time.
Thesutureswereremovedtwoweekslater. However,
it was necessary to recover the range of motion at first,
then increase the muscle strength by using the arm
purposefuly 3 months later.
RESULTS
All 55patientsundergoingshoulder hemiarthroplasty
were followed up in average 25.1 months (ranging from
6-48 months). There were no complications observed,
such as infection, nerve injury, refracture, prothesis
lossening, functional defects of rotator cuff, heterotopic
ossification and dislocation. The pain was obviously
improved in all patients. Fifty patients were painless
and 5 patients had slight pain. All the patients had sig-
nificant improvement on shoulder function (Fig.1). The
mean range of motion was 100° (90°-110°) in abduction,
95° (80°-100°) in forward flexion, 35°(30°-40°) in exter-
nal rotation and internal rotation was confined at L2 level
(L1-L3).  The clinical assessment was based on SSMH
system, includingpain, functional improvement, muscle
power and range of motion. The full score was 30. In
our results, the mean SSMH score was 27.9 (from 24
to 29). As for the clinical outcomes, excellent results
were achieved in 46 patients, good in 4 patients, mod-
erate in 5 patients and bad in none. On the whole, fifty
patients (90.1%) were satisfied with the treatment.
DISCUSSION
The shoulder is a ball and socket joint. The ball
portion of joint consists of the rounded head of the up-
per arm and the socket portion is made up of the gle-
noid fossa in the shoulder blade. The humeral head fits
into the glenoid, so that the joint allow shoulder’s
movement. The joint is surrounded and lined by
cartilages, muscles and tendons, which provide the
support, stability, and ease of movement.
Fig.1. Typical case: four-part proximal humeral fracture, preoperative three-dimensional CT(A), postoperative X-ray with orthosis fixation
(B) and 36 months follow-up (C).
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Proximal humeral fractures could be categorized
into head fractures, greater tubercle fractures, anatomi-
cal neck fractures and surgical neck fractures. Surgi-
cal neck fracture of humerus, the most common frac-
ture in clinic, is always associated with serious
dislocation. Proximal humeral fractures usually result
in functional disturbance of shoulders. The complica-
tion rate is significant, however, they can be managed
with proper treatment. The main aims of management
is to obtain a good functional recovery and pain relief,
irrespective of a compromise on restoring precise ana-
tomical congruity.
Total shoulder arthroplasty was applied at the end
of 20th century and has been developed greatly in re-
cent years. I t is indicated for glenohumeral
osteoarthritis, rheumatoid arthritis and complex proxi-
mal humeral fractures. The main contraindications for
shoulder replacement include an progressive infection,
Charcot’sarthropathy and severeneurological diseases.
The complications include infection, dislocation, loos-
ening of a component, peri-prosthetic humeral and gle-
noid fractures, nerve injuries, fractures of a prosthetic
component and ectopic ossification. Gibson et al1
thought that total shoulder arthroplasty could achieve
more satisfactory results as compared with other treat-
ment options. Misra et al2 thought that the total shoul-
der arthroplasty wassuperior toconservative treatments
in pain relief and range of motion. In this research, we
suggest that the choice of arthroplasty must be based
on the condition of  fracture, the shoulder’s function
and the patient’s requirement.
Since Neer adopted shoulder arthroplasty to treat
proximal humeral fracture in the 1970s, it becomes a
standard procedure for the treatment of complex proxi-
mal humeral fractures in most orthopedic units when
the humeral head is nonviable or reconstruction with
internal fixation techniques is not feasible.5 However,
whether to choose total shoulder arthroplasty or
hemiarthroplasty is controversial.3-5 Some surgeons
choose total shoulder arthroplasty for fractures without
glenoid impairment, while others consider that there is
a high incidence of prosthesis loosening mostly caused
by glenoid component loosening. Boyd et al6 had fol-
lowed up 64 patients who underwent total shoulder ar-
throplasty or hemiarthroplasty and found that total shoul-
der arthroplasty was suitable for rheumatoid arthritis,
but hemiarthroplasty was effective for fresh proximal
humeral fractures, osteonecrosis and ostarthritis. We
treated 55 patients who suffered from complex proxi-
mal humeral fractures with shoulder hemiarthroplasty
in our hospital and obtained the satisfactory result. We
preferred cemented stems to press-fit stems. In our
research, all the prosthesis stems were fixed with ce-
ment and no prosthesis loosening was found.
Shoulder hemiarthroplasty is a highly demanding
surgical procedure, so it is suggested to be performed
by an experienced surgical team in order to reduce the
risks. There are some details in the procedure we should
pay attention to. (1) Preserve and recover the surround-
ing soft tissue. Do not cut off the deltoid insertion on
the collarbone and the interarticular ligament of articu-
lation of humerus as far as possible to ensure the
stability. Spare the nerve and cephalic vein carefully
when removing the fractured humerus. The rotator cuff
should be fixed after implanting the prosthesis, which
can protect the shoulder function. (2) Implant the hu-
meral stem carefully. Restore the length of humerus
and keep the retroversion at 30°. The adjustment of the
retroversion should be contrasted with uninjured side in
X-ray film.7 (3) Anatomically reconstruct the greater tu-
bercle and lesser tubercle. The greater tubercle and
lesser tubercle should be anatomically reconstructed
on foramen alare of the prothesis. Frankle et al 8 found
that unsuitable anatomical structure of the tubercles
could lead to the limitation of shoulder movement. (4)
Do bone grafting at the fractured tubercle to fix bone
defects. It is important to ensure the stability of
prosthesis.
Since 1970s, shoulder arthropalsty has become a
standard treatment for osteoarthritis, rheumatoidarthritis
and complex proximal humerus fractures. In a word,
we consider shoulder hemiarthroplasty as an effective
method to treat complex proximal humeral fractures.
The proper selection of patients and prosthesis, good
operative skill and enough functional exercise are the
key points of successful treatment.
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